To better control foundation sedimentation on the condition of piled raft composite foundation, this paper puts forward sedimentation analysis of piled raft composite foundation of high-speed rail on the basis of hyperbolic fitting method. First of all, we conduct observation on the data of sedimentation, carrying out progressive observation on the process of foundation sedimentation, using hyperbolic fitting method to fit and forecast. After gaining the quantitative description of sedimentation of the pile body, sedimentation between piles of embankment noumenon, CFG enforcement area and the deformation of soil on the bottom layer, we conduct optimization respectively on pile spacing and reinforced concrete according to the comparable result, calculating the sedimentation deformation of reinforce area, deformation of underlying stratum, the whole condition of deformation and pile-soil stress. Finally we analyze the result of optimization. The simulation experiment proves that this method the paper has put forward can better forecast the process of sedimentation. After optimization of the pile spacing and reinforced concrete, the pile raft composite foundation of high-speed rail proves better property.
INTRODUCTION
As high-speed rail has strict requirements of foundation sedimentation, we have to master the real time data of sedimentation of the foundation, then figure out the rules, choosing proper mathematical model or biological model to forecast the value of foundation sedimentation of some point in the future (Karrech and Duhamel, 2012) . Then we need to timely adjust construction time of unloading or laying rail tracks according gained information of foundation sedimentation. For bigger sedimentation, we need to approach effective measures in construction work to avoid bad effect on the quality of high-speed rail (Pooya and Jaksa, 2013) .
Presently, there are lots of methods of forecast on foundation sedimentation and some mature theories. However, for different types of foundation or different construction periods of the same type of foundation, the practicality of these methods are to be deeply discussed. Chen Renpeng and Xu Feng, aiming at similar working mechanism of embankment-slope-soil and soil-pile-embankment, considered the balance equation of deformation and stress compatibility, analyzing loading transmission character of embankment, pile and soil when the three are working together, gaining the result of soil arch effect of embankment, load assignment of pile soil and sedimentation of pile and soil (Chen and Xu,2015) . Zhang Donggang in order to solve differential sedimentation of foundation and uneven deformation, conducts research on composite foundation handled by CFG pile, and carries out correction on deformation calculation of composite modulus and compressed modulus so that the reliability of basic design of the foundation can be elevated (Zhang, 2013) . Yang Tao, Li Guowei and Yang Weiqing, on the basis of traditional hyperbolic fitting method, considered the nonlinear feature of the change of soil body consolidation and its deformation, determined two parameters in fitting function in different loading level, and finally put forward a new model suitable for soft soil foundation (Yang and Li, 2014) . Engineering project has proved the utility of this model. Zhu Shengli combines concrete foundation reinforcement engineering, on the basis of research on actual measurement of sedimentation curve, putting forward a new hyperbolic expression of final foundation sedimentation, conducting comparable analysis on this method and exponential fitting method and hyperbolic fitting method, which proves the reliability of this method (Zhu, 2008) . Jin Xifei and Jiang Weiwen, on the basis of actual measurement data of road sedimentation of Wenlin, carry out discussion on the applicability of hyperbolic fitting method (Jin and Jiang, 2012) . Jia Lijie conducts research on the final sedimentation data of the foundation by means of engineering project, and concludes that the result of hyperbolic fitting method can more truly reflect actual sedimentation than other calculation method (Jia, 2012) . Although the calculated final sedimentation usually bigger than the true one, it does not affect guiding function to construction work. Zhang Liang, Yuan Song and Zeng Sheng combined wavelet analysis with neural network, putting forward a new method of forecasting foundation sedimentation (Zhang and Yuan, 2013) . Analysis proves that this method possesses great generalization ability and can elevate prediction accuracy and can be applied into real projects. Tang Meifang and Wang Binglong aim at the composite foundation that applies floating pile to deal with deep and thick layer, employing BP neural network model to forecast later process of sedimentation which is on the basis of prior actual data of sedimentation (Tang and Wang, 2014) . Jin Zhitao bases on analysis and summary of weak soil deformation theory, describing the principle and accomplishment of artificial neural network in details (Jin,2006) . Zhu Hongxia also tries to employ artificial neural network technology, using the actual data of foundation sedimentation to direct set models. Respectively employing Elman neural network and BP neural network to forecast high-speed rail sedimentation, it gains great effect (Zhu, 2004) . This paper, aiming at the actual demand of piled raft composite foundation sedimentation of high-speed rail, puts forward a sedimentation analysis method of piled raft composite foundation sedimentation of high-speed rail on the basis of hyperbolic fitting method. The simulated instance proves the effectiveness of this method.
ANALYSIS OF PILED RAFT COMPOSITE FOUNDATION SEDIMENTATION ON THE BASIS OF HYPERBOLIC FITTING FORECAST

Geographical Position of Test Section
To figure out rules of sedimentation of piled raft composite foundation under the load of the embankment when constructing and after constructing, this paper sets the example of A foundation of some high-speed rail, conducting full-scale test on observation site with sedimentation deformation, carrying out test on controlling of sedimentation of piled raft composite structure.
This road is flat in topography with open views. The banking of embankment is about 6.8~7.2m, which is placed in layers. The height of preloading soil is 3.5m, the main stratum situation from top to bottom is shown as table1. The underground water is eroded by sulfate, environment action grade is H1, the accelerated speed of earthquake peak motion is 0.10g (seismic basic intensity is VII degree), maximum depth of frozen ground is 0.7m. Shown as figure1. 
Comprehensive Comparison of Sedimentation between Embankment Central Cap and Earth among Pile
The result of FEM calculation, actual measurement and forecast is shown by figure2-3.
The forecast applies hyperbolic fitting function, which is
s is the value of sedimentation in the moment of t , 0 t is initial time, which is usually the ending day of the construction, a and b are coefficients gained curvilinear regression. Hyperbolic forecast can only proceed after the load of embankment. The data of FEM are bigger than the usual. In the process of load, within 5 days, FEM is bigger than actual data, part of its central points are relatively larger, but the final error of sedimentation is within 1%, which is acceptable for geotechnical engineering.
By the above steps, we conduct comparison and analysis on the results of FEM with actual data. And there is more accurate simulation on the sedimentation rules of piled raft composite foundation on the stress of preload soil. Also, there are more quantitative descriptions of sedimentation and deformation of embankment, GFC reinforcement area and soil among the earth, which shows that on the condition of reasonable parameters, if it satisfies physical condition, FEM calculation is a beneficial supplement on the instruction of experiment and engineering property of soil.
According to FEM parameters, we try to optimize current parameters in order to maximize the function of the composite foundation.
OPTIMIZED DESIGN OF THE PILED RAFT OF HIGH-SPEED RAIL
We can see that the result can well suit for the actual measurement, for the soil mass and working materials, we apply current parameters to optimize the piled raft structure. From two aspects we carry out optimization. On the one hand, extend the distance between piles to 2.1m and 2.5m, the thickness of reinforced concrete remain the same; on the other hand, while extend the distance between piles to 2.1m and 2.5m, we reduce the thickness of reinforced concrete to 0.4m.
Optimization of Pile Spacing
We set the group which the thickness remains the same as optimization group one, the numerical procedure is illustrated in table2. To compare with the preamble, we choose the central cap of the embankment and earth among pile to perform optimization. From figure4 and figure5 we conclude that, when pile spacing extends to 2.1m and 2.4m, the final pile spacing of the sedimentation is 1.8m, it extends to 1.68mm and 3.49mm; when the final pile spacing of the sedimentation is 1.8m, the central cap extends to 0.9mm and 1.9mm. For the sedimentation and deformation of reinforcement area and underlying layer of optimization group1, the data is illustrated by table3-5. From table3 and table4, when the thickness of reinforced concrete is 0.5m and the pile spacing extends to 2.1m and 2.4m, the sedimentation of reinforced area expands to 2.11mm and 4.22mm; for underlying layer, the upper load pass from pile body and earth among pile. From the data, we can see that deformation of underlying layer remains the same, form which we can conclude that when pile spacing is 1.8m, the soil stress of the end of the pile remain almost the same.
Within reinforced concrete, there is tensile stress p preventing the embankment form slipping to both sides, which bear the stress of bending moment M . Therefore, within the reinforced concrete, the inner-stress function as pulled of the bottom, pushed from the top. The calculation result is shown by table 6. According to information from testing site, the intensity of the concrete slab is C30, after calculation, the maximum tensile force that it can bear is 562.2Kn/m. After FEM calculation, when pile spacing are 1.8m, 2.1m and 2.4m, the tensile force that the reinforced concrete can bear are respectively 341.95kN/m, 382.986kN/m and 415.507kN/m, which can satisfy the demand of pulling. 
Optimization of the Thickness of Reinforced Concrete
Now we set optimization calculation group2, which both extends piles pacing and reduce the thickness of reinforced concrete. Shown by table7. From figure6 and figure7 we can see that, when the thickness of reinforced concrete is 0.4m, the pile spacing extend to 2.1m and 2.4m. When the distance between pile spacing is 1.8m, the final sedimentation of earth among pile of the embankment expands to 1.75mm and 2.42mm, the final sedimentation of the central cap of the embankment expand to 0.88mm and 1.95mm; in comparison with reinforced concrete whose thickness is 0.5m, pile spacing is 1.8m, the final sedimentation of earth among pile in the central cap expands to 2.57mm and 3.24mm; the final sedimentation of central cap on the top of the pile expands to 1.04mm and 2.10mm.
For the sedimentation and deformation of reinforcement area and underlying layer of optimization group1, the data is illustrated by table8-10. From the result of the tables, when the thickness of reinforced concrete is 0.4m, pile spacing extends to 2.1m and 2.4m, the sedimentation of reinforced area respectively expand to 2.02mm and 4.18mm; while for underlying layer, the vertical stress of the end of the pile do not change too much so the deformation of the underlying layer remains the same.
The force conditions within the reinforced concrete is shown as table11. After FEM calculation, we obtain that when the thickness of reinforced concrete is 0.4m, the pile spacing are 1.8m, 2.1m and 2.4m, the tensile force that the reinforced sedimentation can bear are 340.18kN/m, 361.36kN/m, 394.30kN/m. When the reinforcement remains the same, it can still satisfy the demand of tension.
Form the comparison of the result of FEM calculation and the result of actual measurement, relative error that within the scope of engineering application is acceptable. Therefore, after optimization on pile-board structure, from the expanding of pile spacing we conclude that when the pile spacing expands, the sedimentation of reinforced area increases; the deformation of underlying layer almost remain the same, from which we also deduce that the stress in soil mass of the end of the pile do not change too much.
From the result of group2, when strictly keep to the rules of sedimentation, there are still lots of expanding spaces among piles. So we suggest that expand pile spacing form 1.8m to 2.1m and reduce the thickness of reinforced concrete from 0.5m to 0.4m.
CONCLUSIONS
Presently, our country is at the period when the development of high-speed rail boosts rapidly, and the control of the sedimentation of the foundation has been the one of the key techniques in the construction of high-speed rail. Therefore, we have to ensure the high quality of construction. To master real-time transform of the sedimentation, it is better to use a reasonable method to forecast the sedimentation at some point in the future, and then according to this to determine construction time of the foundation and the superstructure. Otherwise we should approach corresponding measures after finding the problems to avoid severe consequences. The paper, aiming at the actual demand of high-speed rail, puts forward a sedimentation analysis of the piled raft composite foundation of high-speed rail. The test outcome shows that after optimization, the property of piled raft composite foundation of high-speed rail becomes better.
